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GLONASS Improvement Events
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satellites launched

> 1st phase of Ground Control
modernization

> Refined geodesy reference
implemented (PZ-90.02)

> 19 Satellites "GLONASS-M"”
on Orbit

> 18 GLONASS-M satellites are
transmitting two civil signals
inLl v L2

» Next launches:

OSeptember 2009 — 3
“Glonass-M” sats

LDecember 2009 — 3
“Glonass-M" sats




GLONASS Constellation Status (12.09.2009)
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@ GLONASS Deployment Program
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Extended PNT Architecture of Russia
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New GLONASS Technical Requirements

Precise Wide Area
Ephemeris and Clock Augmentation Regional
System g SDCM Augmntns
GLONASS
Space 8omplex
Earth Attitude and Time Reference
Rotation System System UTC (SU)

Geodesy Reference and Maps

Special User Civil Users
Equipment Equipment

Synergy of performance and requirements




GLONASS Development Program
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> “Glonass-K" flight test (2010)

» Continuous global navigation provision plan
0 Modernization of the orbital constellation

> GLONASS accuracy improvement plan

» Ground control segment modernization

0 Ground control network extension
0 System time and orbit improvement
d Monitoring network extension

> Signal modernization
0 New signals in “"Glonass-K” (including CDMA)

> Interoperability with GPS and future GALILEO
O Signals
d Geodesy reference
O Time reference

> Further modernization of GLONASS based on new
satellite




@ GLONASS Accurac
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State Policy Basic Principles

>

GLONASS is a part of the critical state PNT infrastructure
providing national security and economy development

Creating, developing and sustaining the PNT infrastructure is a
State responsibility

No direct user fees for civil GLONASS services

Open, free access to GLONASS information necessary to
develop and build user equipment

GLONASS is used in combination with other GNSS, terrestrial
radio navigation, other navigation means to increase reliability
of navigation

International cooperation on GNSS compatibility and
interoperability



u u o
P LLLY
r r OO,
(S5 -
/=4 \%\
Jo7 SaTA 0
o « & Yo *
”‘gc * A * \;\“
(B + LGS « |
2% - S
KA e '
o &7
A - -« 14

» Main statements:
Free access to the civil signals
LGLONASS binding use for governmental and critical
applications
» Recommended:

GLONASS use for regional authorities and commercial
companies

> General coordination of GLONASS sustainment,
development and application
dFederal Space Agency

» To the Government:
LUGLONASS promotion, including international cooperation
(Digital maps issue to be resolved asap
dPreparation of the new GLONASS Program for 2012 — 2020.




GLONASS Organization
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Government of
The Russian Federation

Federal Space Agency

Defense
( INTERAGENCY \
Transportation GLONASS
Aviation COMMISSION . Advisory Board
s Roscosmos GLONASS Dept. |
Maritime \ Chair: Federal Space Agency J
Auto N - NS l
Rail EXECUTIVE
WORKING GROUP Ad Hoc
Industry Commissions
Host: Federal Space Agency
Mapping
Chief Designer
Board
RISDE
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> Goals:
d Promote GLONASS worldwide use
1 Provide GNSS compatibility and interoperability
O Integrate GLONASS into the Global GNSS Infrastructure

> Cooperation with GNSS providers

0 The United States — GPS/GLONASS compatibility and
interoperability

O European Union — Galileo/GLONASS and augmentations
compatibility and interoperability

O India — GLONASS deployment support, augmentations
interoperability

LJ UN GNSS Providers Forum

» GLONASS Use Cooperation
O Former USSR countries
d Middle East, Australia, Latin America...
d UN ICG




< Availability: GPS, GLONASS

25° mask angle
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< Availability: GPS, Galileo

25° mask angle
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) Availability: GPS, GLONASS, Galileo
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25° mask angle

Jocrynnocts Hauraumn THCC na nosepxnoct 3emin Jocrynnocts Haguramuu THCC na nosepxnoct 3emin
(cpemnsist foctymHoCTD 10 3emae: (.821) (cpemnss xocrymHocts 1o 3eme: 0.999)
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@ Summary

> GLONASS Program is the high priority of the Russian
Government policy

> GLONASS Program is in progress, will be extended
to 2020

> GLONASS improvement is a major objective:

dPerformance to be comparable with GPS and Galileo by the
end of 2011

dFull constellation (24 sats) by the end of 2010

dNew signals implementation to improve the service for both
military and civil users

> CompatibilitY and interoperability are the goals of
international cooperation, as well as the GLONASS
worldwide use, and integration it into World GNSS
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Thank you!




> 1976: Decree of the Soviet Union Communist Party
Central Committee and Council of Ministers of the
USSR N0.1043-361 from 16.12.1976 on the creation
of GLObal NAvigation Satellite System system

> 1982: First launch of GLONASS SV

- > 1986: Decree of the CPSU Central Committee and
CM of the USSR No. 136-46 from 27.01.1986 on
GLONASS modernization

> 1993: Russian Federation (RF) Presidential
f Instruction No.658 RPS from 24.09.1993 started the

system operational with I0C

1995: The RF Governmental Decree No. 237 from 07.03.1995 to start
GLONASS operation with FOC

1998: RF Presidential Order to the Government of Russia on the
GLONASS development plan

2001: RF Governmental Decree No. 587 from 20.08.2001 adopted the
Federal Program “Global Navigation System”

2007: Decree of the President of the Russian Federation on GLONASS
development and use



Future GNSS — Convergence of
= nterests

Interests Requirements
> Providers: > Positioning accuracy
LGlobal use of their |mprove_ment )
> U : availability improvement
Se_rs' in the canyons with
dSimultaneous use of restricted visibility
all systems available > Integrity service

2 . 3

GNSS Compatibility and Interoperability




@ GLONASS Status User Interface

” GLONASS status - Windows Internet Explorer —
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l l Main | LONASS GPS | Archive | About |
a u S A GLONASS constellation status, 08.11.2008r.
[GLONASS status .
GLONASS Almanac X Total satellites in constellation 17SC
Re: me GLONASS s Operational 168C
monitoring (for IAC . In commissioning phase 18C
tracking point) . In maintenance. -
Current availabili . In decommissioning phase =
GLONASS Constellation Status at 08.11.2008 based on both the almanac analysis and navigation ges received at 11:00 08.11.08
fo e (UTC) in IAC PNT TsNlimash
e I I m a n C orh. Operation . Life-time Satellite health status
Orh.slot  RFchnl  #GC Launched Operation ends Comments
pl. begins P (months) Inalmanac  In ephemeris (UTC)
> G I o N ASS I C D . 4 06 795 101203 20.01.04 5.0 . +08:4108.11.08 I operation
6 o1 m 101203 08.12.04 59.0 + +11:1108.11.08 In operation
A 7 05 72 26.12.04 07.10.05 465 + +11:1108.11.08 In operation
X £l -2 722 251207 25.01.08 105 * +05:56 08.11.08 In operation (L1 only)
- = X 10 04 "7 25.12.06 03.04.07 225 * +07:5508.11.08 In operation
> Fed e ra I Offl c I a I o 11 0o 723 251207 22.01.08 105 + +10:0008.11.08 In operation
X n
X 13 -2 o 251207 08.02.08 105 + +11:1108.11.08 In operation
X 14 04 715 25.12.06 03.04.07 225 + +11:1108.11.08 In operation
Oc u m e n ts o 15 0o 716 25.12.06 121007 225 + +11:3008.11.08 In operation -
3 17 -1 718 26.10.07 041207 125 + +04:0208.11.08 In operation
18 -3 724 25.09.08 26.10.08 14 + +05:2308.11.08 In operation
19 03 720 261007 2511.07 125 + +06:56 08.11.08 In operation
W 20 02 79 26.10.07 27.11.07 125 + +08:4108.11.08 In operation

21 -1 725 25.00.08 05.11.08 14 . +1035 08.11.08 In operation |
> GLONASS News = e T e
Onyed B @ 5[0 geoasuve-nowr...| | 2 Mposommc - ) 113 Pyfiex - Miro... | 1) cootiuere vl .. || GLONASS status... & Kpenns - Noncx s... | [3]8 Mirosoft offc... «| R ||« P46 (TS0 15:03

www.glonass-ianc.rsa.ru
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> L2 > L1
L2 open FDMA UL1 open FDMA
L2 authorized FDMA UL1 authorized FDMA
L2 L1
12429375 12498 ‘593:‘?’52& e lﬁﬁfs
! ”w P=20 W P=40 W
BPSK, T=1ms BPSK, T=1ms ‘ I
~ N=511 N=511 . - - H
F=0.511 MHz F=0.511 MHz o
C=50 bi/s C=50 b/s P .._

GLONASS will continue transmitting existing FDMA signals for the future




GNSS Accuracy: North Hemisphere
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Positioning accuracy for North hemisphere visibility zone.
Combination of GPS, GLONASS, Galileo

Comparison of positioning accuracy (diurnal graphs) for various combinations of the satellite
navigation systems at use of exclusively North visibility zone of satellites observation,
mask angle =10
Point of positioning - Moscow.
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GNSS Accuracy: West Hemisphere
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Positioning accuracy for West hemisphere visibility zone.
Combination of GPS, GLONASS, Galileo

Comparison of positioning accuracy (diurnal graphs) for various combinations of the satellite
»“ navigation systems atuse of exclusively West visibility zone of satellites observation,
mask angle =10".
Point of positioning - Moscow.
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